n-6 and n-3 polyunsaturated fatty acids down-regulate cytochrome P-450 2B1 gene expression induced by phenobarbital in primary rat hepatocytes.
In mammals, polyunsaturated fatty acids (PUFAs) act not only as an important energy source, but also as substrates for cellular membrane and hormone formation. They also play key roles in cellular metabolism and gene regulation. The objective of the present study was to determine whether individual n-6 and n-3 PUFAs affect cytochrome P-450 2B1 (CYP 2B1) expression induced by phenobarbital (PB) in primary rat hepatocytes. We used 100-microM arachidonic acid (AA), linoleic acid, eicosapentaenoic acid and docosahexaenoic acid (DHA) to test this hypothesis. Phenobarbital-induced CYP 2B1 expression was down-regulated by n-6 and n-3 PUFAs, especially AA and DHA. Prostaglandin (PG) E2 but not PGE3 was found to down-regulate PB-induced CYP 2B1 expression. The cyclooxygenase inhibitor indomethacin (20 microM) attenuated the down-regulation of CYP 2B1 gene expression by n-6 and n-3 PUFAs induced by PB, and maximal attenuation was found in the AA-treated group. We also studied the PGE2 downstream cyclic adenosine monophosphate (cAMP)-dependent protein kinase A (PKA) pathway to determine its role in the down-regulation of CYP 2B1 expression by AA with the use of 0.4 mM of the adenylate cyclase inhibitor 9-(tetrahydro-2'-furyl)adenine] (SQ22536) and 7.5 microM of the PKA inhibitor H-89. Both inhibitors attenuated the down-regulation of CYP 2B1 expression by AA. These results suggest that PB-induced CYP 2B1 expression is down-regulated by n-6 and n-3 PUFAs through different pathways. Prostaglandin E2 and the cAMP-dependent PKA pathway were involved in AA down-regulation of CYP 2B1 expression, whereas the down-regulation by n-3 PUFAs is not fully understood yet and the glucocorticoid receptor/constitutive androstane receptor/retinoid X receptor signal transduction cascade can be involved.